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An Evaluation of Trajectory Planning Models Based on Energy Cost during

Reaching Submovements
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Fig.1 Schematic view of the arm reaching movement
in the simulation experiment.
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Fig.3 Relation between index of difficulty and
movement duration obtained [18].
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Fig.4 Average numbers of corrective submovements

required to reach the target area by criteria
of minimization of the energy cost (o ), the
endpoint variance (O ) and the torque change
(O0). The movement duration was determined
by Fitts’ law. The error bar shows the stan-
dard deviation.
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Fig.5 Energy consumptions required to reach the

target area by criteria of minimization of the
energy cost (0 ), the endpoint variance (O)
and the torque change (0). The movement
duration was determined by Fitts’ law. The
error bar shows the standard deviation.
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ance model.
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Fig.9 Average numbers of corrective submovement

required to reach the target area by criteria of
minimization of the energy cost (o ), the end-
point variance (O ). The movement duration
was determined by each criterion, respectively
(Figs. 6, 7). The error bar shows the standard
deviation.
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Fig. 10 Energy consumptions for the reaching move-

ments planned by criteria of minimization

of the energy cost (o) and the endpoint
variance (O ). The movement duration was
determined by each criterion, respectively

(Figs.6, 7). The error bar shows the stan-

dard deviation.
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Fig.11 Time course of the torques based on the cri-

teria of minimization of the energy cost (solid
line), the endpoint variance (dash line), and
the torque change (dot-dash line).
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